AMENDMENTS TO THE CLAIMS 



1. (Currently Amended) An optical disc apparatus for recording or playing back 
optical information on an optical disc, comprising: 

a convergence lens for converging an optical beam that is irradiat e d on onto t he 
optical disc; 

a light detection device, including a first detection portion and a second detection 
portion, u nit-operable to receive and detect the optical beam reflected by the optical disc 
on each divided ar e a detection portion in a tracking direction, and output a first detection 
signal corresponding to a detected result fi-om either one of the divid e d ar e as detection 
portions and a second detection signal corresponding to a detected result from the other 
detection portions divid e d ar e a : 

a lens shifting unit operable to shift the light receiving area of the light detection 
device i mt-in a tracking direction by shifting the convergence lens in the tracking 
direction; 

an amplifying unit operable to change a gain balance by amplifying the first and 
the second detection signals using independent gains respectively; 

an addition vinit operable to output an addition signal by adding the first detection 
signal to the second detection signal in response to the shift in lens position of the 
convergence lens and the change in gam balance made by the lens shifting unit and the 
amplifying unit; and 

a gain balance adjustment unit operable to obtain the addition signal outputted 
from the addition unit, specify a gain balance that equalizes detection sensitivities of the 
respective ^=eas Hietection portions in the light detection ^m^ device based on the obtained 
result, and control the amplifying unit so as to have the amplifying unit amplify the first 
and the second detection signals using the det e rmin ed -specified g ain balance. 

2. (Currently Amended) The optical disc apparatus according to Claim 1, 
wherein the gain balance adjustment unit specifies a predetermined gain balance 

as a gain balance that equalizes detection sensitivities of the respective afeas- detection 
portions in the light detection unit -device in the case where an addition signal becomes 
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constant when a lens position shifts in the predetermined gain balance. 

3. (Currently Amended) The optical disc apparatus according to Claim 2, further 

comprising: 

a lens position adjustment unit operable to obtain the addition signal outputted 
from the addition unit, specify a lens position that equalizes sizes of tbe-respective light 
receiving areas for r e c e iving optical b e am of the detection portions in the light detection 
unit- device b ased on an obtained result, and control the lens shifting imit so that the 
convergence lens shifts to the determined lens position. 

4. (Currently Amended) The optical disc apparatus according to Claim 3, 
wherein the lens position adjustment unit specifies the predetermined lens 

position as a lens position that equalizes sizes of the respective light receiving a reas fef 
r e c e iving optical b e am of the detection portions in the light detection unit -device in the 
case where an addition signal becomes constant when a gain balance changes at the 
predetermined lens position. 

5. (Currently Amended) The optical disc apparatus according to Claim 4, 
wherein the lens position adjustment unit specifies the predetermined lens 

position as a lens position that equalizes the sizes of the respective light receiving areas 
for rec e iving optical beam o f the detection portions in the light detection «nit-device_in 
the case where a change rate of the addition signal on a gain balance becomes "0" at the 
predetermined lens position. 

6. (Original) The optical disc apparatus according to Claim 5, 

wherein the amplifying unit changes a gain balance so that an addition result of a 
gain of the first detection signal and a gain of the second detection signal becomes 
constant. 

7. (Original) The optical disc apparatus according to Claim 5, 

wherein the amplifying unit changes a gain of either one of the first detection 
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signal or the second detection signal. 

8. (Currently Amended) The optical disc apparatus according to Claim 4, 
wherein the amplifying unit changes the gain balance to a first gain balance and a 

second gain balances balance , and 

the lens position adjustment unit shows a relation between a lens position and an 
addition signal in the first gain balance with function approximation, shows a relation 
between a lens position and an addition signal in the second gain balance with function 
approximation, and specifies a lens position shown by an intersection of both functions as 
a lens position that equalizes the sizes of the respective light receiving areas for r e c e iving 
the optical b e am of the detection portions in the light detection unitdevice. 

9. (Currently Amended) The optical disc apparatus according to Claim 3, further 
comprising: 

a subtraction unit operable to output a subtraction signal by calculating the 
difference between the first detection signal and the second detection signal whose gain 
balance is adjusted by the gain balance adjustment unit; 

a subtraction signal amplifying unit operable to amplify the subtraction signal; 

a gain adjustment unit operable to change the gain of the subtraction signal 
amplifying unit in response to the addition signal outputted from the addition unit; and 

a tracking control unit operable to control the lens shifting unit so that the optical 
beam can follow the tracks of the optical disc based on the subtraction signal amplified 
by the subtraction signal amplifying unit. 

10. (Currently Amended) The optical disc according to Claim 2, 

wherein the gain balance adjustment imit specifies the predetermined gain balance 
as the gain balance that equalizes the detection sensitivities in the respective meas 
detection portions in the light detection uftit -device in the case where a change rate of the 
addition signal on the lens position becomes "0" in the predetermined gain balance. 

1 1 . (Currently Amended) The optical disc apparatus according to Claim 2, 
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wherein the lens shifting unit shifts the convergence lens to a first lens position 
and a second lens positions position, 

the gain balance adjustment unit shows a relation between a gain balance and an 
addition signal in the first lens position with fiinction approximation, shows a relation 
between a gain balance and an addition signal in the second lens position with fiinction 
approximation, and specifies a gain balance shown by an intersection of both fiinctions as 
a gain balance that equalizes the detection sensitivities of the respective areas- detection 
portions in the light detection ttnitdevice. 

12. (Canceled) 

13. (Currently Amended) An optical disc apparatus for recording or playing back 
optical information on an optical disc, comprising: 

a convergence lens for converging an optical beam that is irradiat e d on onto t he 
optical disc; 

a light detection device, including a first detection portion and a second detection 
portion, w it-operable to receive and detect the optical beam reflected by the optical disc 
on each divid e d ar e a detection portion in a tracking direction, and output a first detection 
signal corresponding to a detected result fi'om either one of the divid e d ar e as detection 
portions and a second detection signal corresponding to a detected result fi-om the other 
divid e d or e ad etection portion : 

a lens shifting unit operable to shift a light receiving area in the light detection 
Hmt -device in a tracking direction by shifting the convergence lens in the tracking 
direction; 

an amplifying unit operable to change a gain balance by amplifying the first and 
the second detection signals using independent gains respectively; 

an addition imit operable to output an addition signal by adding the first detection 
signal to the second detection signal in response to the shift in lens position of the 
convergence lens and the change in gain balance made by the lens shifting unit and the 
amplifying unit; and 

a lens position adjustment unit operable to obtain the addition signal outputted 
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from the addition unit, specify a lens position that equalizes sizes of Ae-respective light 
receiving areas of the detection portions in the light detection device u nit for r e ceiving 
optical boom b ased on an obtained result, and control the lens shifting unit so that the 
convergence lens shifts to the determined lens position. 

14. (Currently Amended) The optical disc apparatus according to Claim 13, 
wherein the lens position adjustment unit specifies the predetermined lens 

position as the lens position that equalizes the sizes of the respective light receiving areas 
for r e c e iving optical b e am of the detection portions in the light detection umt -device in 
the case where the addition signal becomes constant when the gain balance changes in the 
predetermined lens position. 

15. (Currently Amended) A control device for controlling an optical head of an 
optical disc apparatus for recording or playing back optical information on the optical 
disc, 

wherein the optical head comprises: 

a convergence lens for converging optical beam that is irradiat e d on onto t he 
optical disc; 

a light detectio n device, including a first detection portion and a second detection 
portion, unit-operable to receive and detect the optical beam refiected by the optical disc 
on each divid e d ar e a d etection portion in a tracking direction, and output a first detection 
signal corresponding to a detected result from either one of the divid e d areas detection 
portions and a second detection signal corresponding to a detected result from the other 
divid e d ar e a detection portion : and 

a lens shifting unit operable to shift a light receiving area in the light detection 
unk -device in a tracking direction by shifting the convergence lens in the tracking 
direction; 

wherein t he control device comprises: 

an amplifying unit operable to change a gain balance by amplifying the first and 
the second detection signals using independent gains respectively; 

an addition imit operable to output an addition signal by adding the first detection 
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signal to the second detection signal in response to the shift in lens position of the 
convergence lens and the change in gain balance made by the lens shifting unit and the 
amplifying unit; and 

a gain balance adjustment unit operable to obtain the addition signal outputted 
from the addition imit, specify a gain balance that equalizes detection sensitivities of the 
respective afeas Kletection portions in the light detection «mt-device_based on an obtained 
resuh, and control the amplifying unit so as to have the amplifying unit amplify the first 
and the second detection signals using the d e t e rmin e d specified g ain balance. 

16. (Currently Amended) The control device according to Claim 15, 

wherein the gain balance adjustment unit specifies the predetermined gain balance 
as a gain balance that equalizes the detection sensitivities of the respective afeas- detection 
portions in the light detection «mt -device in the case where the addition signal becomes 
constant when the lens position changes in the predetermined gain balance. 

17. (Currently Amended) The control device according to Claim 16, further 
comprising: 

a lens position adjustment unit operable to obtain the addition signal outputted 
from the addition imit, specify the lens position that equalizes sizes of the respective light 
receiving areas for r e c e iving optical boom of the detection portions in the light detection 
unit Kievice b ased on the obtained result, and control the l e ns position adjustm e nt unit 
op e rabl e to control th e lens shifting unit so that the convergence lens shifts to the 
determined lens position. 

18. (Currently Amended) The control device according to Claim 17, 

wherein the lens position adjustment unit specifies the predetermined lens 
position as the lens position that equalizes the sizes of the respective ligfat receiving areas 
for r e c e iving optical beam of the detection portions in the light detection anit -device in 
the case where the addition signal becomes constant when the gain balance changes at the 
predetermined lens position. 
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19. (Currently Amended) The control device according to Claim 1 8, 

wherein the lens position adjustment unit specifies the predetermined lens 
position as the lens position that equalizes the sizes of the respective light receiving areas 
for r e c e iving optical b e am of the detection portions in the light detection tmit Kievice in 
the case where a change rate of the addition signal on the gain balance becomes "0" at the 
predetermined lens position. 

20. (Original) The control device according to Claim 19, 

wherein the amplifying unit changes the gain balance so that an addition result of 
a gain of the first detection signal and a gain of the second detection signal becomes 
constant. 

2 1 . (Original) The control device according to Claim 1 9, 

wherein the amplifying unit changes a gain of either one of the first detection 
signal or the second detection signal. 

22. (Currently Amended) The control device according to Claim 18, 

wherein the amplifying unit changes the gain balance to the first and the second 
gain balances, 

the lens position adjustment unit shows a relation between a lens position and an 
addition signal in the first gain balance with function approximation, shows a relation 
between a lens position and an addition signal in the second gain balance with function 
approximation, and specifies a lens position shown by an intersection of both functions as 
a lens position that equalizes the sizes of the respective light receiving a reas for r e ceiving 
optical b e am of the detection portions in the light detection unitdevice. 

23. (Currently Amended) The control device according to Claim 17, further 
comprising: 

a subtraction unit operable to output a subtraction signal by calculating a 
difference between the first detection signal and the second detection signal whose gain 
balance is adjusted by the gain balance adjustment unit; 
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a subtraction signal amplifying unit operable to amplify the subtraction signal; 

a gain balance adjustment unit operable to change the gain of the subtraction 
signal amplifying unit in response to the addition signal outputted from the addition xmit; 
and 

a tracking control unit operable to control the lens shifting unit so that the o ptical 
beam can follow the tracks of the optical disc based on the subtraction signal amplified 
by the subtraction signal amplifying unit. 

24. (Currently Amended) The control device according to Claim 16, 

wherein the gain balance adjustment unit specifies the predetermined gain balance 
as the gain balance that equalizes the detection sensitivities of the respective ar e as 
detection portions in the light detection unit -device in the case where a change rate of the 
addition signal on the lens position becomes "0" in the predetermined gain balance. 

25. (Currently Amended) The control device according to Claim 16, further 
comprising: 

a shifting control unit operable to control the lens shifting unit so that the 
convergence lens shifts to a first lens position and a second lens positions position : 

wherein the gain balance adjustment unit shows a relation between a gain balance 
and an addition signal in the first lens position with function approximation, shows a 
relation between a gain balance and an addition signal in the second lens position with 
function approximation, and specifies a gain balance shown by an intersection of both 
functions as a gain balance that equalizes the detection sensitivities in the respective areas 
detection portions of the light detection uat tdevice . 

26. (Canceled) 

27. (Canceled) 

28. (Canceled) 
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29. (Currently Amended) A control signal generation circuit that generates a control 
signal for controlling an optical head of an optical disc apparatus for recording or playing 
back optical information on an optical disc, 

wherein the optical head comprises: 

a convergence lens for converging optical beam that is irradiat e d on onto t he 
optical disc; and 

a light detection device, including a first detection portion and a second detection 
portion u mt-operable to receive and detect the optical beam reflected by the optical disc 
on each divid e d ar e a detection portion in a tracking direction, and output a first detection 
signal corresponding to a detected result fi-om either one of the divid e d ar e as detection 
portions and a second detected signal corresponding to a detected result fi:om the other 
divid e d ar e a detection portion : 

wherein t he control signal generation circuit comprises: 

an amplifying unit operable to change a gain balance by amplifying a first and a 
second detection signals using independent gains respectively; and 

an output unit operable to add the first detection signal to the second detection 
signal in response to changes in gain balance made by the amplifying unit, calculat e s 
calculate a difference between the first detection signal and the second detection signal, 
and outputs output t he control signal according to both of an operation results. 

30. (Original) The control signal generation circuit according to Claim 29, 

wherein the amplifying unit changes a gain of either one of the first detection 
signal and the second detection signal. 

3 1 . (Original) The control signal generation circuit according to Claim 29, 

wherein the amplifying unit changes the gain balance so that the addition resuh of 
the gain to the first detection signal and the gain to the second detection signal becomes 
constant. 

32. (Currently Amended) A control method for controlling an optical head of an 
optical disc apparatus for recording or playing back optical information on an optical 
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disc, 



wherein the optical head comprises: 

a convergence lens for converging optical beam that is irradiated on onto t he 
optical disc; 

a light detection device, including a first detection portion and a second detection 
portion tt ftif-operable to receive and detect the optical beam reflected by the optical disc 
on each divid e d ar e a d etection portion in a tracking direction, and output a first detection 
signal corresponding to a detected result firom either one of the divid e d ar e as detection 
portions and a second detection signal corresponding to a detected result firom the other 
divid e d aro a detection portion : and 

a lens shifting unit operable to shift a light receiving area in the light detection 
um^ -device in a tracking direction by shifting the convergence lens in the tracking 
direction; 

the control method comprising: 

a gain balance changiiig step of changing the gain balance by amplifying the first 
and the second detection signals using independent gains respectively; 

a lens shifting step of changing light receiving area in the light detection device 
unit by shifting in a tracking direction by shifting the convergence lens in the tracking 
direction; 

an addition signal outputting step of outputting an addition signal by adding the 
first detection signal to the second detection signal in response to the shift in lens position 
and the change in gain balance in the gain balance changing step and the lens shifting 
step; and 

a gain balance adjustment step of specifying the gain balance that equalizes the 
detection sensitivities of the respective ageas- detection portions in the light detection «ftit 
device based on the addition signal outputted in the addition signal outputting step, and 




33. (Canceled) 
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34. (Canceled) 



35. (New) A control device for controlling an optical head of an optical disc apparatus 
for recording or playing back optical information on the optical disc, 

wherein the optical head comprises: 

a convergence lens for converging an optical beam onto the optical disc; 

a light detection device, including a first detection portion and a second detection 
portion, operable to receive and detect the optical beam reflected by the optical disc on 
each detection portion in a tracking direction, and output a first detection signal 
corresponding to a detected result from either one of the detection portions and a second 
detected signal corresponding to a detected resuU from the other detection portion; and 

a lens shifting unit operable to shift a light receiving area in the light detection 
device in a tracking direction by shifting the convergence lens in the tracking direction; 

the control device comprises: 

an amplifying unit operable to change a gain balance by amplifying the first and 
the second detection signals using independent gains respectively; 

an addition unit operable to output an addition signal by adding the first detection 
signal to the second detection signal in response to the shift in lens position of the 
convergence lens and the change in gain balance by the lens shifting unit and the 
amplifying unit; and 

a lens position adjustment unit operable to obtain the addition signal outputted 
from the addition xmit, specify a lens position that equalizes the sizes of respective light 
receiving areas of the detection portions in the light detection device based on the 
obtained result, and control the lens shifting unit so that the convergence lens shifts to the 
determined lens position. 

36. (New) The control device according to Claim 35, 

wherein the lens position adjustment unit specifies the determined lens position as 
a lens position that equalizes the sizes of the respective light receiving areas of the 
detection portions in the light detection device in the case where the addition signal 
becomes constant when the gain balance changes at the determined lens position. 
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37. (New) The control method according to Claim 32, further comprising: 

a gain balance rechanging step of rechanging the gain balance by amplifying the 
first and the second detection signals using independent gains respectively based on the 
gains on the respective first and second detection signals in the gain balance adjusted in 
the gain balance adjustment step; 

a lens position rechanging step of changing light receiving area in the light 
detection device in the tracking direction by reshifting the convergence lens in the 
tracking direction; 

an addition signal reoutputting step of outputting the addition signal by adding the 
first detection signal to the second detection signal in response to the shift in lens position 
of the convergence lens and the change in gain balance in the gain balance rechanging 
step and the lens position rechanging step; and 

a lens position adjustment step of shifting the convergence lens to the determined 
lens position by specifying the lens position that equalizes sizes of the respective light 
receiving areas of the detection portions in the light detection device based on the 
addition result outputted in the addition signal reoutputting step. 

38. (Nqw) The control method according to Claim 32, further comprising: 

a lens position adjustment step of shifting the convergence lens to the determined 
lens position by specifying the lens position that equalizes sizes of the respective light 
receiving areas of the detection portions in the light detection device based on the 
addition signal outputted in the addition signal outputting step. 
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